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(57) ABSTRACT

A holder 1n a seat reclining device for vehicle has a body
portion which comprises a cover wall slidably covering an
end surface at an outer circumierential portion of an upper

arm on an opposite side to a lower arm and a circumierential
wall formed continuously with the cover wall and covering an
outer circumierential surface of the lower arm, and fixed
portions provided at an end of the circumierential wall and
fixed by pressing on an end surface at an outer circumierential
portion of the lower arm on an opposite side to the upper arm.
The holder 1s formed with a plurality of load receiving por-
tions cut and bent from the body portion to contact an end
surface at the outer circumierential portion of the lower arm
on the upper arm side for supporting a pressing load at the
time of a fixing by pressing.

4 Claims, 7 Drawing Sheets
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1
SEAT RECLINING DEVICE FOR VEHICLE

TECHNOLOGICAL FIELD

The present invention relates to a seat reclining device for
vehicle supporting a seatback to be angularly adjustable rela-
tive to a seat cushion.

BACKGROUND ART

Heretofore, as seat reclining devices of this kind, there has
been known one which 1s described 1n Patent Document 1
(JP2000-3337738 A), for example. The device described 1n
Patent Document 1 has a base member 11 fixed to a seat
cushion side of a vehicle seat, a rotating arm 12 rotatably
supported on the base member 11 and fixed to a seatback, a
locking mechanism for locking the rotating arm 12 not to
rotate, an operating lever 15 for bringing the locking mecha-
nism into an unlocking state, and a return spring urging the
seatback 1n a forward tilting direction. The base member 1s
provided at an outer circumierential part thereof with a ring
member 33 engaging an outer circumierential part of the
rotating arm 12. (refer to symbols described in Patent Docu-
ment 1).

SUMMARY OF THE INVENTION

Problem to be Solved by the Invention

In the device described 1n Patent Document 1, for a stable
pressing work, a flat portion as a seat surface constituting a
seat for a pressing jig should be properly secured at a place
corresponding to a pressed portion 43 of the ring member 33.
Thus, unless an annular portion of the base member 11 (the
outer circumierential portion with which the pressed portion
43 of the ring member 33 1s brought into contact) has a width
which 1s a predetermined value or more 1n the radius direc-
tion, the base member 11 cannot be held stably during the
pressing work. However, since the ring member 33 has a
structure that 1t 1s bent at a plurality of steps to be brought into
contact with the annular portion of the base member 11, a
bending curve 1s produced at the bent portions. Thus, 1n order
to secure the tlat portion for the realization of stable holding,
the outer diameter of the base member 11 has to be enlarged
as a matter of course, and the annular portion being high 1n
dimensional accuracy has to be provided over the whole
circumierence of the base member 11. This gives rise to a
problem that the manufacturing cost and the weight increase.

The object of the present invention provides a seat reclining,
device which enables a pressing work to be done stably with-
out involving increases 1 weight and cost.

Measures for Solving the Problem

In order to solve the aforementioned problem, the inven-
tion 1n a seat reclining device for vehicle essentially com-
Prises:

a lower arm adapted to be supported on either one of a seat

cushion side and a seatback side;

an upper arm supported by the lower arm to be relatively
rotatable and adapted to be supported on the other of the
seat cushion side and the seatback side:

a plurality of pawls supported 1n the lower arm to be radi-
ally movable along guide walls and having outer gears
disengageably engaged with an 1nner gear provided on
an internal surface of the upper arm;

a cam for radially moving the pawls by being rotated;
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2

an urging member engaged with the lower arm at one end
and engaged with the cam at the other end and urging the
cam 1n one direction; and

a holder having a body portion which comprises a cover
wall slidably covering an end surface at an outer circum-
ferential portion of the upper arm on an opposite side to
the lower arm and a circumiferential wall formed con-
tinuously with the cover wall and covering an outer
circumierential surface of the lower arm; fixed portions
provided at an end of the circumierential wall and fixed
by caulking on an end surface at an outer circumierential
portion of the lower arm on an opposite side to the upper
arm; and a plurality of load receiving portions cut and
bent from the body portion to contact an end surface at
the outer circumierential portion of the lower arm on the
upper arm side for supporting a caulking load at the time
of a fixing by caulking; the holder being fixed on the
outer circumierential portion of the lower arm for per-
mitting relative rotational movement between the lower
arm and the upper arm and for preventing one of the
lower arm and the upper arm from coming oif the other
in an axial direction.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a sectional view, taken along a surface including
the rotational axis of a hinge shait 60, of a seat recliming
device showing an embodiment of the present invention.

FIG. 2 1s a sectional view taken along the line A-A 1n FIG.
1.

FIG. 3 15 an exploded view of the seat reclining device 1n
FIG. 1.

FIG. 4 1s a perspective view showing a holder.

FIG. 5 1s a sectional view showing the holder fixed by
caulking on the lower arm.

FIGS. 6A and 6B are detail views showing a first pawl,
wherein FIG. 6(A) 1s a front view of the first pawl and FIG.
6(B) 1s a side view of the first pawl as viewed 1n the B
direction.

FIGS. 7A and 7B are detail views showing a second pawl,
wherein FIG. 7(A)1s afront view of the second pawl and FIG.
7(B) 1s a side view of the second pawl as viewed 1n the B
direction.

FIG. 8 1s an operational state view of FIG. 2 showing the
seat reclining device in an unlocked state.

FIG. 9 1s an operational state view of FIG. 2 showing the
seat reclining device 1n a free state.

FORM FOR PRACTICING THE INVENTION

Hereatter, an embodiment of the present invention will be
described with reference to the drawings.

As shown 1n FIGS. 1-3, a seat recliming device 10 1s pro-
vided with a lower arm 11 and an upper arm 12 which are
disc-like. The lower arm 11 1s secured to a seat cushion for
vehicle, while the upper arm 12 1s secured to a seatback.

The lower arm 11 1s provided with a round recessed portion
21 formed by half blanking to open toward the upper arm 12
and has a through hole 11a at 1ts center portion. The round
recessed portion 21 of the lower arm 11 has an internal surface
21a placing 1ts center on a rotation axis O1 of the upper arm

12 and the lower arm 11. The upper arm 12 1s fitted so that 1ts
outer surface 12a 1s 1n slidable contact with the internal sur-
face 21a of the lower arm 11.

On the other hand, the upper arm 12 1s provided with a
round recessed portion 22 formed by half blanking to open
toward the lower arm 11 and has a through hole 1256 at its
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center portion. The round recessed portion 22 of the upper
arm 12 has an internal surface 22a placing its center on the
rotation axis O1. The internal surface 22a of the round
recessed portion 22 1s formed with an inner gear 23 over the
whole circumierence. On the inner side of the recessed por-
tion 22, a round recessed portion 24 1s formed by half blank-
ing on a circle concentric with the round recessed portion 22.
On an mternal surface 24a of the round recessed portion 24,
protrusions 25 are formed at two places in the circumierential
direction to extend toward the rotation axis O1, as shown in
FIG. 2.

As shown 1n FIGS. 1 and 5, the outer surface 12a of the
upper arm 12 1s relatively rotatably fitted 1n the internal sur-
face 21a of the lower arm 11, and a part of the outer surface
12a of the upper arm 12 1s protruded from an end surface of
the lower arm 11. A holder 27 made of ametal plate 1s secured
on the outer circumierence of the lower arm 11.

As shown 1n FIGS. 1, 4 and 5, the holder 27 has a body
portion 27¢ comprising a cover wall 27a which slidably cov-
ers an end surface 12c¢ at the outer circumierential portion of
the upper arm 12 on an opposite side to the lower arm 11, and
a circumierential wall 275 formed continuously with the
cover wall 27a and covering an outer circumierential surface
11c of the lower arm 11 and also has fixed portions 27d
provided at an end of the circumierential wall 275 and fixed
by pressing on an end surtace 11e at the outer circumierence
of the lower arm 11 on an opposite side to the upper arm 12.
The cover wall 27a 1s bent at an approximately right angle
toward the end surface 12¢ of the upper arm 12 and 1s in
contact with the end surface 12¢ of the upper arm 12. Thus,
the lower arm 11 and the upper arm 12 are prevented from
coming oif each other 1n the axial direction in a state that they
are allowed to rotate relative to each other. The end surface
12¢ and the cover wall 27a slide on each other with a slight
clearance therebetween, and in FIGS. 1 and 5, the clearance 1s
illustrated to be large 1n an exaggerated scale. Also i FIG. 4,
the lower arm 11 1s not shown, and the holder 27 1s illustrated
with 1tself fixed by pressing on the lower arm 11.

There are formed a plurality of load recerving portions 27¢
which are cut and bent from the body portion 27¢ to contact an
end surface 114 at the outer circumferential portion of the
lower arm 11 on the upper arm 12 side for supporting a
pressing load at the time of a fixing by pressing. The load
receiving portions 27e¢ formed by cutting and bending parts of
the body portion 27¢ are arranged at plural places at regular
intervals in the circumferential direction. Thus, a curve
caused by bending 1s not generated at an end portion of each
load recerving portion 27¢, so that a large tlat portion can be
obtained. Therefore, it 1s unnecessary to newly provide por-
tions supporting the pressing load by enlarging the outer
diameters of the lower arm 11 and the holder 27, so that the
device can be downsized. Further, although the portions sup-
porting the pressing load should be precise 1in the height
direction (1n the rotational axis direction), the load receiving
portions are not required to be provided over the whole outer
circumierential portion of the holder, thereby realizing a
reduction in cost. The load receiving portions 27¢ may not
formed to be necessarily at regular intervals 1n the circumier-
ential direction.

The fixed portions 27d are provided at the positions corre-
sponding to the load receiving portions 27 1n the circumier-
ential direction of the upper arm 12 and the lower arm 11.
Thus, when the fixed portions 274 are fixed by pressing, the
holder 27 1s held reliably and stably, so that the fixing by
pressing can be done reliably.

Further, since the fixed portions 274 are pressed on the
lower arm 11 with the load receiving portions 27e receiving
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the pressing load, 1t does not occur that the pressing load 1s
exerted on the cover wall 27a during the pressing work.
Theretore, the cover wall 27a 1s neither deformed as a result
ol being pressed strongly on the end surface 12¢ of the upper
arm 12 nor separated from the end surface 12¢ of the upper
arm 12 too far, so that a smooth sliding can be secured
between the end surface 12¢ of the upper arm 12 and the cover
wall 27a.

An annular space 28 of a predetermined capacity 1s formed
between each corner portion connecting the circumierential
wall 27b with each load recerving portion 27¢ and the end
surface 114 at the outer circumierential portion of the lower
arm 11 on the upper arm 12 side. Thus, even 1 burrs are
produced at a corner portion 117 which 1s defined by the end
surface 114 at the outer circumierential portion of the lower
arm 11 on the upper arm 12 side and the outer circumierential
surface 11¢ of the lower arm 11, the burrs are received 1n the
annular spaces 28. Thus, 1t does not occur that the fixing by
pressing 1s done with the load recerving portions 27e rising or
that the burrs bite the load recerving portions 27e, and hence,
the dimensional accuracy of the load receiving portions 27¢
can be secured to be high in the height direction (in the
rotational axis direction).

A locking mechanism 30 1s arranged between the lower
arm 11 and the upper arm 12. As shown 1n FIGS. 2 and 3, the
locking mechanism 30 1s composed mainly of three pawls 31
(31 A and 31B reterred to later) on a circle, acam 32, arelease
plate 33 and a spiral spring 34 as urging member (refer to FIG.
3). The pawls 31 comprise three pawls of two kinds which are
arranged at equiangular intervals on a surface orthogonal to
the rotation axis O1.

One pawl 31 (hereafter referred to as first pawl 31A) 1s
manufactured by, for example, forging a steel, and as shown

in FIGS. 6(A) and 6(B) 1n detail, 1s provided with a first block
41 and a second block 42 which are formed to be offset from
cach other as viewed 1n a side view. The first pawl 31A 1s
arranged to locate the first block 41 on the internal surface 22a
side of the upper arm 12 and the second block 42 on the axis
side of the upper arm 12. The opposite width-end portions
31A1 of these first block 41 and second block 42 are formed
to be 1n alignment and to represent parallel straight lines. The
outward end (the end surface facing the inner gear 23 of the
upper arm 12) of the first block 41 1s formed with an outer gear
44 being able to mesh with the inner gear 23 of the upper arm
12, while the inward end (the end surface opposite to the
outward end) of the first block 41 1s formed with an 1nner cam
portion 45 engageable with an outer surface of the cam 32.
Further, 1n the second block 42, a pawl grooved cam portion
46 1s provided to pass through 1n the thickness direction at
about the center portion 1n the width direction. And, an engag-
ing portion 43 engageable with the protrusion portion 235 of
the upper arm 12 1s formed on the back side of the second
block 42.

On the other hand, of the three, two remaining pawls 31
(hereafter referred to as second pawls 31B) are manufactured
by, for example, pressing a plate-like steel sheet, and as
shown 1n FIGS. 7(A) and 7(B) 1n detail, each takes a flat shape
which closely resembles the shape configured only by the first
block 41 of the first pawl 31 A by cutting out the second block
42 therefrom, and hence, which does not have any step. That
1s, the second pawl 31B 1s formed to be radially shorter by the
length of the second block 42 than the first pawl 31 A and to be
thinner by the thickness of the second block 42. Like the first
pawl 31A, the second pawl 31B has the opposite width-end
portions 31B1 formed to represent parallel straight lines. The
outward end of each second pawl 31B 1s formed with an outer
gear 47 being able to mesh with the mnner gear 23 of the upper
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arm 12. The mnward end of each second pawl 31B 1s formed
with an inner cam portion 48 engaged with the outer surface
of the cam 32. Further, an engaging protrusion 49 1s provided
on an end surface of each second pawl 31B to protrude from
a center portion 1n the width direction.

The mner cam portion 45 formed at a stepped portion of the
alorementioned first pawl 31 A and the imnner cam portion 48
tormed at the inward end of the second pawl 31B are formed
to take the same shape. Specifically, as shown 1n FIGS. 6(A)
and 7(A), each of the inner cam portions 45, 48 1s provided
with three pressed portions 30a, 505, 50c on which cam
surfaces 55 of the cam 32 act, at a center portion and opposite
sides 1n the circumierential direction of each of the first and
second pawls 31A, 31B. The pressed portion 50a and the
pressed portion 505, which are provided at the center portion
and on a side ahead 1n a locking rotation direction of the cam
32, of each of the first and second pawls 31A, 31B are con-
stituted by cam shapes each having an inclined surface which
comes close to the cam surfaces 55 of the cam 32 with rotation
of the cam 32 1n the locking rotation direction (counterclock-
wise 1n FIG. 2), whereas the pressed portion 30¢ which 1s
provided on a side behind 1n the locking rotation direction of
the cam 32 1s constituted by an arc surface having its center on
the rotation center of the cam 32.

In the round recessed portion 21 of the lower arm 11, three
guide walls 51 are arranged at equiangular intervals, and
guide surfaces 52 which slidably guide the opposite width-
end portions 31A1, 31B1 (refer to FIGS. 6 and 7) of each of
the first and second pawls 31A, 31B between two adjoining
guide walls 51 are formed 1n parallel to face each other. Thus,
the first and second pawls 31A, 31B are slidably moved 1n the
radial direction of the lower arm 11 and the upper arm 12 by
being guided along the guide surfaces 52 of the guide walls 51
and enable the respective outer gears 44, 47 to be disengage-
ably engaged with the mnner gear 23. The guide walls 51 are
formed at internal surfaces thereof with arc surfaces 53 hav-
ing a center on the rotation axis O1.

The cam 32 of the locking mechanism 30 1s arranged 1n the
round recessed portion 22 of the upper arm 12 to be rotatable
about the rotation axis O1 and has a through hole 32q at 1ts
center portion. Further, the cam 32 has three cam surfaces 55
on 1ts outer circumierence at equiangular intervals. Of these,
one cam surface 55 i1s arranged to be engageable with the
respective pressed portions 50a, 505, 50c¢ of the inner cam
portion 45 of the first pawl 31 A, while the two remaining cam
surfaces 55 are arranged to be engageable with the respective
pressed portions 50a, 5056, 50¢ of the respective mner cam
portions 48 of the second pawls 31B.

Each cam surface 55 comprises two pressing cam segments
53a, 55b contactable with the pressed portions 50a, 505 of
cach of the first and second pawls 31 A, 31B and one centering
segment 35¢ contactable with the pressed portion 50c. When
the cam 32 1s rotated 1n the locking rotation direction, the two
pressing cam segments 55a, 556 and said one centering seg-
ment 35¢ are held at such angular positions that they are
respectively brought into contact with the respective pressed
portions 50a, 505, 50¢ of each of the inner cam portions 45, 48
of the first and second pawls 31 A, 31B. Further, when the cam
32 is rotated 1n a direction to release the locking, the pressing
cam segments 35q, 3556 and the centering segment 53¢ are
moved away from the respective pressed portions 50a, 505,
50¢, and the centering segment 53¢ 1s held at such an angular
position as to be engaged with the arc surface 53 of the guide
wall 51.

A side surface of the cam 32 protrudes a plurality of engag-
ing protrusions 57 at equiangular intervals, and one of these
engaging protrusions 57 1s engaged with the pawl grooved
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cam portion 46 formed in the first pawl 31A. The pawl
grooved cam portion 46 and the engaging protrusion 57 coop-
erate to move the first pawl 31 A radially inward with rotation
of the cam 32 1n the locking release rotation direction. The
engaging protrusions 57 are not necessarily required to be
protruded on the same circle at equiangular intervals, but may
be protruded on different circles or with arbitrary intervals
secured therebetween.

The release plate 33 made of a thin plate 1s bodily attached
to a side surface of the cam 32, with 1tself engaged with the
engaging protrusions 57, and the release plate 33 has a
through hole 334 at 1ts center portion. The release plate 33 1s
attached to the cam 32 1n alignment with the second block 42
of the first pawl 31A at a position 1n the axial direction and
slidably faces end surfaces of the second pawls 31B. The
release plate 33 comprises an approximately ring shape plate
held out of contact with the protrusions 25 formed on the
upper arm 12, wherein a sector cutout 335 1s formed at a part
of the ring shape plate, and the first pawl 31A 1s arranged at
the place of the cutout 33b6. That 1s, by cutting off a sector
from the ring-like plate by an angular range corresponding to
the first pawl 31A, 1t 1s prevented that rotation of the cam 32
brings the release plate 33 into interference with the first pawl
31A.

The release plate 33 1s formed on a circle about its rotation
center with two release plate grooved cam portions 39 which
pass through in the thickness direction. These release plate
grooved cam portions 39 are arranged radial outward of the
circular position on which the engaging protrusions 57 are
arranged, to correspond respectively to the end surfaces of the
second pawls 31B. The engaging protrusions 49 protruding
from the second pawls 31B are respectively engaged with the
release plate grooved cam portions 59. Engagements of the
release plate grooved cam portions 59 with the engaging
protrusions 49 enable the second pawls 31B to be moved
radial inward when the release plate 33, together with the cam
32, 1s rotated 1n the locking release direction (clockwise 1n
FIG. 2).

As shown 1n FIG. 3, a hinge shaft 60 1s arranged on the
rotation axis O1 and rotatably passes through respective
through holes 11a, 324, 33a, 126 which are formed on the
rotation center portions of the lower arm 11, the cam 32, the
release plate 33 and the upper arm 12. A fitting portion 60a
with two tlat surfaces formed thereon 1s formed at about a
center portion 1n the axial direction of the hinge shaft 60. The
through hole 32a of the cam 32 with the hinge shaft 60
passing therethrough 1s formed with two flat surfaces to fit on
the fitting portion 60q ofthe hinge shaft 60, so that hinge shaft
60 and the cam 32 are configured to rotate bodily. Here, as
shown in FI1G. 2, the through hole 32a of the cam 32 1s formed
to be slightly larger than the fitting portion 60a of the hinge
shaft 60, so that a play in the radial direction 1s provided
between both members. Thus, the cam 32 1s slightly movable
radially of the hinge shait 60 within the round recessed por-
tion 22 of the upper arm 12. Further, on one end of the hinge
shaft 60, an operating handle 62 1s bodily attached to the
hinge shait 60.

The spiral spring 34 1s for urging the cam 32 to rotate 1n
such a direction that the first and second pawls 31A, 31B are
brought into engagements with the upper arm 12, and 1s
received 1n the through hole 11a of the lower arm 11. As
shown 1 FIG. 3, the spiral spring 34 1s formed by, for
example, curving a flat wire rod of an approximately rectan-
gular shape into a predetermined spiral shape and 1s arranged
between the lower arm 11 and the cam 32. That 1s, an outer
end portion 34a of the spiral spring 34 1s fixedly engaged with
a fixing perforation 115 formed 1n the lower arm 11, whereas
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an mner end portion 345 1s fixedly engaged with a fixing
portion (not shown) provided on an end surface of the cam 32.

By the urging force of the spiral spring 34, the cam 32 1s
urged to be rotated relative to the lower arm 11 1n the locking
rotation direction (counterclockwise i FIG. 2), causes its
cam surfaces 55 to press the first and second pawls 31A, 31B
radially outward, and brings the outer gears 44, 47 of the first
and second pawls 31A, 31B 1nto engagements with the inner
gear 23 of the upper arm 12.

Next, description will be made regarding the operation of
the seat reclining device 10 constructed as described above.

FIG. 2 shows the seat reclining device 10 in the locking
state. In this state, the pressing cam segments 35a, 355 and the
centering segments 55¢ of the cam 32 are respectively 1n
contact with the respective pressed portions 50a, 505, 50c of

the 1nner cam portions 45, 48 of the first and second pawls
31A 31B, so that the first and second pawls 31A, 31B are

being pressed radially outward. Thus, the first and second
pawls 31A, 31B can be pressed at the plurality of pressed
portions 50a, 505, 50¢ against the inner gear 23 of the upper
arm 12 1n a stable posture, and hence, can reliably bring the
outer gears 44, 47 of the respective pawls 31 into meshing
with the mner gear 23 of the upper arm 12. In this manner, the
outer gears 44, 47 of the first and second pawls 31A, 31B are
made to mesh with the inner gear 23 of the upper arm 12,
whereby the upper arm 12 1s prevented from rotationally
moving relative to the lower arm 11. At this time, because of
being radially movable relative to the hinge shatt 60 within
the round recessed portion 21, the cam 32 can press the three
pawls 31 (31A, 31B) with approximately equal pressing
forces. Accordingly, 1t becomes possible to lock the upper
arm 12 and hence, the seatback reliably without looseness.
In this state, when the hinge shatt 60 1s rotated clockwise in
FIG. 2 by manipulating the operating handle 62, the cam 32
and the release plate 33 are bodily rotated against the urging
force of the spiral spring 34. As a result, the pressing cam
segments 55a, 55b of the cam surfaces 535 are disengaged
from the inner cam portions 435, 48 of the first and second
pawls 31A, 31B, the centering segments 55¢ are also dis-
placed 1n a direction not to interfere with the inner cam
portions 45, 48, and the engagement action between the pawl
grooved cam portion 46 of the first pawl 31 A and the engag-
ing protrusion 57 of the cam 32 causes the first pawl 31 A to be
withdrawn toward the rotation axis O1 side along the guide
surfaces 52 of the guide walls 51, whereby as shown 1n FIG.
8, meshing 1s released between the outer gear 44 of the first
pawl 31 A and the inner gear 23. At the same time, the engage-
ment actions between the engaging protrusions 49 of the
second pawls 31B and the release plate grooved cam portions
59 cause the second pawls 31B to be withdrawn toward the
rotation axis O1 side along the guide surfaces 352 of the guide
walls 51, whereby meshing 1s released between the outer
gears 47 of the second pawls 31B and the inner gear 23.
Thus, 1t becomes possible to rotationally move the seat-
back to a desired angular position relative to the seat cushion.
At this time, the centering segments 55¢ of the cam 32 which
are 1n a set of three are held respectively engaged with the
internal surfaces 53 of the guide walls 51, so that the cam 32
1s centered by the internal surfaces 53 of the guide walls 51.
As a result, the clearances between the outer gears 44, 47 of
the first and second pawls 31A, 31B and the inner gear 23
become approximately equal, so that the malfunction in rota-
tional movement or the generation of a strange sound can be
prevented from being caused by an interference of adden-
dums on one of the pawls 31 with addendums of the inner gear
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Furthermore, when 1n the state of the locking released, the
seatback 1s rotated forward relative to the seat cushion beyond
a predetermined angle 1into a so-called forward folded angular
range, the protrusion 23 formed on the internal surface of the
round recessed portion 24 of the upper arm 12 1s positioned
between the engaging portion 43 formed on the first pawl 31 A
and the inner gear 23, as shown 1n FIG. 9. That 1s, by being
engaged with the protrusion 25 of the upper arm 12 at 1ts
engaging portion 43, the first pawl 31A 1s prevented from
moving radially outward. When the operating handle 62 1s
released 1n this state, the cam 32 tends to press the first pawl
31A 1n the direction to engage with the inner gear 23 by the
action of the spiral spring 34, but the meshing does not take
place because the movement of the first pawl 31A 1s
obstructed by the engagement between the protrusion 25 of
the upper arm 12 and the engaging portion 43 of the first pawl
31A. At the same time, as a result that the radial movement of
the first pawl 31A 1s obstructed, the rotation of the cam 32 1s
also obstructed, and the release plate 33 does not rotate, so
that the release plate grooved cam portions 39 cause the
second pawls 31B to be also held at an out-of-meshing posi-
tion spaced from the 1mnner gear 23. Accordingly, within the
torward folded angular range, the seatback can be rotated
without being locked.

From the forward folded state or the reclined state, the
seatback 1s returned backward or forward to take a best posi-
tion for seating by the manipulation of the operating handle
62, and when the operating handle 62 1s released at such a
position, the first and second pawls 31 A, 31B, the cam 32 and
the release plate 33 are returned to the state shown 1n FIG. 2
to be brought again into the locking state.

As described above, according to the present embodiment,
the following effects can be attained.

Since the load receiving portions 27¢ formed by cutting
and bending parts of the body portion 27¢ are arranged at
plural places 1n the circumierential direction, 1t 1s not required
to newly provide portions supporting a caulking load by
enlarging the outer diameters of the lower arm 11 and the
holder 27, so that the device can be downsized. That 1s since
by being cut and bent, the load receiving portions 27e do not
produce bending curves at iree ends thereol, flat portions
necessary for the load receiving portions 27e can be obtained
without enlarging the outer diameters of the lower arm 11 and
the holder 27. Further, although the portions supporting the
caulking load are required to be precise 1in the height direction
(1n the rotational axis direction), 1t 1s unnecessary to provide
the load recerving portions over the whole outer circumier-
ence ol the holder 27, thereby resulting 1n a reduction in cost.

Further, the load receiving portions 27¢ supporting the
caulking load are provided at the positions corresponding to
the fixed portions 274, and thus, when the fixed portions 274
are caulked by the caulking work, the holder 27 can be held
reliably and stably, so that the fixing by caulking can be done
reliably. Further, the construction 1s such that the fixed por-
tions 27d are caulked on the lower arm 11 with the load
receiving portions 27e receiving the caulking load, and since
no load 1s exerted on the cover wall 27a of the holder 27
during the caulking work, the cover wall 27a 1s not deformed,
so that the smooth sliding between the end surface 12¢ at the
outer circumierential portion of the upper arm 12 on the
opposite side to the lower arm 11 and the cover wall 274 1s not
impeded.

Furthermore, even 1f burrs are formed at the corner portion
11/ which 1s defined by the end surface 114 at the outer
circumierential portion of the lower arm 11 on the upper arm
12 side and the outer circumierential surface 11¢ of the lower
arm 11, that 1s, at the corner portion 11/ of the part of the lower
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arm 11 covered by the load receiving portions 27e, such burrs
are receirved 1n the annular spaces 28. Therefore, 1t dose not
occur that the load receiving portions 27e rise at the time of
the fixing by caulking or that the burs bite the load receiving
portions 27e, so that the dimensional accuracy of the load
receiving portions 27e can be secured to be precise i the
height direction (1n the rotational axis direction).

In addition, the load receiving portions 27e supporting the
caulking load are provided at regular intervals in the circum-
ferential direction of the holder 27, and thus, when the fixed
portions 27d are caulked by the caulking work, the holder 27
can be held equally and stably in the circumierential direc-
tion, so that the fixing by caulking can be done reliably.

INDUSTRIAL APPLICABILITY

A seat reclining device for vehicle according to the present
invention 1s suitable for use 1n a vehicle seat which supports a
seatback to be angularly adjustable relative to a seat cushion.

The mvention claimed 1s:

1. A seat reclining device for vehicle, comprising:

a lower arm adapted to be supported on either one of a seat
cushion side and a seatback side;

an upper arm supported by the lower arm to be relatively
rotatable and adapted to be supported on the other of the
seat cushion side and the seatback side:

a plurality of pawls supported 1n the lower arm to be radi-
ally movable along guide walls and having outer gears
disengageably engaged with an 1nner gear provided on
an mternal surtace of the upper arm;

a cam for radially moving the pawls by being rotated;

an urging member engaged with the lower arm at one end
and engaged with the cam at the other end and urging the
cam 1n one direction; and

a holder having a body portion which comprises a cover
wall slidably covering an end surface at an outer circum-
ferential portion of the upper arm on an opposite side to
the lower arm and a circumferential wall formed con-
tinuously with the cover wall and covering an outer
circumierential surface of the lower arm; fixed portions
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provided at an end of the circumierential wall and fixed
by pressing on an end surface at an outer circumierential
portion of the lower arm on an opposite side to the upper
arm; and a plurality of circumierentially spaced load
receiving portions cut and bent from the body portion to
contact an end surface at the outer circumierential por-
tion of the lower arm on the upper arm side for support-
ing a pressing load at the time of a fixing by pressing; the
holder being fixed on the outer circumierential portion
of the lower arm for permitting relative rotational move-
ment between the lower arm and the upper arm and for
preventing one of the lower arm and the upper arm from
coming oif the other in an axial direction

wherein an annular space 1s formed between a corner por-

tion connecting the circumierential wall with the plural-
ity of circumierentially spaced load recerving portions
and a corner portion defined by the end surface at the
outer circumierential portion of the lower arm on the
upper arm side and the outer circumierential surface of
the lower arm,

wherein the plurality of circumferentially spaced load

receiving portions contact the end surface at the outer
circumierential portion of the lower arm on the upper
arm side, at other portions than portions defining the
annual space, and

wherein the plurality of circumierentially spaced load

receiving portions are formed by cutting and bending
parts of the body portion.

2. The seat reclining device for vehicle 1n claim 1, wherein
the fixed portions are provided at positions which correspond
to the load receiving portions 1n a circumierential direction of
the upper arm and the lower arm.

3. The seat reclining device for vehicle in claim 1, wherein
the load recerving portions are provided at regular intervals in
a circumierential direction of the holder.

4. The seat reclining device for vehicle in claim 2, wherein
the load recerving portions are provided at regular intervals in
a circumierential direction of the holder.
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